A single laser, which is used to induce and detect spontaneous Raman transitions, can be used to observe quantum jumps in a single atom. The population dynamics of a particular system, consisting of two S~/2 ground-state levels and four P3/2 excited-state levels split by a magnetic field, is analyzed for a laser tuned near a particular transition. We find that the statistics of the fluorescence emitted by this system are described by the same formalism developed for the three-level V configuration irradiated by two light sources. Over a wide range of observation times, the fluorescence intensity will be two valued, either off or on, as has been verified for the V configuration. 
The fluorescence emitted from a single atom can exhibit phenomena which are unobservable in a collection of many atomic emitters. For example, the Auorescence emitted by a driven two-level system reveals a quantum phenomenon known as "photon antibunching. "' Antibunching is demonstrated by measuring the time correlation between fluorescence photons emitted by a single atom. It is found that the probability of detecting a photon instantaneously after detecting the previous one is zero, that is, they are antibunched. This is a purely quantum efI'ect with no classical analog.
A three-level manifestation of quantum photon emission was first analyzed by Cook and Kimble and is based on Dehmelt's "electron shelving" scheme. Figure  1 shows a three-level system in the V configuration. The ground state (0) is strongly coupled to an excited state (l) which has a spontaneous decay rate A &, and is weakly coupled to another excited state (2) It is most compact to express the detunings, m -co;~i n terms of b, (5=co -cos~) and the magnetic field splitting of the levels. In the I.S-coupling scheme, the Lande' g factors are g( S»2)=2 and g( P3/2)= -', (we take the electron g factor equal to 2 for this calculation). 
